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Mechanical Systems Work
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» Using the desigh from GOCECP as a baseline template

e Three Main Assemblies

- Scan Drum And Assembly Mechanism—Telescope, optics,
and mechanism that spins the telescope

- Aft Optics/Detector Assembly—Detectors, Fiber Optics

- Cradle Assembly—Tilting Mechanism, calibrating
mechanism, |/F to Spacecraft

» Main structural Materials used

- AL 6061-T6
- Aluminum Honeycomb

OCE2 Study Week: 4/23 - 4/27/12 Use or disclosure of this data is subject to the Mechanical, p2
restriction on the title page of this document
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Instrument Packaging Overview
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- Cradle Assembly

Aft Optics/Detector p TR
Assembly ==

Scan Drum and

/ Mechanisms Assembly
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Scan Drum and Mechanism Assembly
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Momentum Compensator
Mechanism

Scanning Telescope
Mechanism

Rotating Telescope

<
_ Telescope
: Drum
Fiber Bundle .
Bracket
\ Half Angle
Mirror Mech.
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Scanning Telescope Assembly
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Telescope Tube
(Al -6061-T6)

T } Fold Mirror

Depolarizers Primary Mirror

\

Schmidt Plate
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Aft Optics/Detector Assembly
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Detector Array Assembly

Aft Structure
(1.5” Al Honeycomb)

\

Trunions

Digitizer Boxes
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Detector Array Assembly
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Detector Array
Mounting Plate
(Al 6061-T6)

v

Detector
Six-Packs (24x)
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Trade to Add Third Brace
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« Used FEA to compare advantages of 2 vs 3 braces holding the Detector Array
Mounting Plate

- Simple model using Bar and Plate Elements
- Mass of Six Pack Assemblies modeled as non-structural mass

OCE2 Study Week: 4/23 -4/27/12 Use or disclosure of this data is subject to the Mechanical, p8
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FEA Results
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e First mode for two braces 13Hz First mode for three braces 21Hz

Output Set: Mode 1, 12.91364 Hz v 3
Animate(4.684): Total Translation

Output Set: Mode 1, 20.97593 Hz
Animate[4.081]): Total Translation

OCE2 Study Week: 4/23 -4/27/12 Use or disclosure of this data is subject to the Mechanical, p9
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Side Support for Detector Array Structure \ga
Assembly
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» First mode still low, add support by connecting to Aft Structure Side Panel
- Increase First Mode to 41Hz which is likely acceptable (need structures blessing)
- Might need to further increase stiffness

Attach Detector
Array Structure

Assembly to Aft
Structure Side Panel

Here

uonesuel | 210 | (0 gleewiy
ZH ££866°0F “|L 2POW 125 Inding
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Preliminary FEA of Detector Array Structurcyg
Assembly
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« Material: Al 6061-T6

» Allowable Assumed (yield): 32ksi
« FS: 1.25

e Max stress: 8.1ksi

» Margin of Safety: (32)/(8.1*1.25)-1 = +2.16

5678 . 8076 l
L 3446 - 4346 -
3074 I 4307 l
1957 i 2692 i
1585 2154
’ 1213 . 1615 I
A . l
I 841, I 1077. I
ZA . 4689 l 538.4 .
clomed.0236) Totd Transiation e S
Criteria: Plate Bot VonMises Stress
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Detector Six Pack
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Detector Assembly

Optics Tube
Assembly =,

-
--'_d.
-P‘-P-P
-

Fiber Optic

Six Pack Frame
(6061-T6)

Note: Lens/Detector Assembly = Optics Tube Assembly + Detector Assembly
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Lens/Detector Assembly
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o Detector Housing
Based on ATLAS Design (Baseline: 6061-T6)

Spacers

Fiber
%///////////////////%
7777207070777 A B A
Wave Spring
| Optics Reta; Pre-A Mini DB-9
etainer re-Am ini DB-
Detector P
AVIM Connector Optics Tube FET Switches & Connector
| (Baseline: Al 6061-T6) | Post Amp ]
| |
. Detector
Optics Tube Assembly Assembly

Note: Material to be used for the Optics Tube and Detector
Housing is baselined as Aluminum. Depending on

temperature excursions of the assembly and optical
alignment tolerances, it might be necessary to use Titanium

instead.
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ATLAS Optics Tube
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L1 Cell, Invar 36

CMS25-M3 L1, Fused Silica SSB-0095

L4, Fused Silica

L2, Fused Silica

L3, Fused Silica

L2 Cell, Invar 36

L4 Centering Collar, Al 6061
L3 Cell, Invar 36
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Fiber Support
Plates

(Al 6061-T6)

r X Focal Plane

OCE2 Study Week: 4/23 -4/27/12

Fibers

/

Detector Array

Use or disclosure of this data is subject to the
restriction on the title page of this document

Fiber Support Plates have
C-channels to route the
Fiber optics. It guides
them and maintains
minimum bend radii

Mechanical, p15
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Cradle Assembly
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Spacecraft
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Cradle Structure
(Al 6061-T6)

d.

Tilting
Mechanism

Calibration
Mechanism
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Concerns
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« Alignment of Optics Tube components and Detector Assembly

- Labor intensive for 144 Assemblies if tolerances are tight and alignment needs to be done “by
hand” (as opposed to using machine tolerances)

» Routing of Fiber optics
- Difficult Assembly (routing)
- Nested assembly would make it difficult to disassemble

» Alignment of fiber bundle to HAM to Telescope
o Still Missing Addition of Radiators and Thermal hardware
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